pH triggered injectable amphiphilic hydrogel containing doxorubicin and paclitaxel.
Injectable hydrogel with hydrophobic microdomains for incorporating both hydrophilic and hydrophobic drugs, herein doxorubicin hydrochloride (DOX) and paclitaxel (PTX), was synthesized through dynamic bonding of glycol chitosan and benzaldehyde capped poly(ethylene glycol)-block-poly(propylene glycol)-block-poly(ethylene glycol) via Schiff's reaction triggered by environmental pH. Rheology tests show that the inclusion of hydrophilic drug decreases the gelation time and gains more robust gel, while the addition of hydrophobic drug has opposite influences. Dual-drug release from the DOX+PTX loaded gels was observed and the release rate can be accelerated by decreasing the environmental pH from physiological (7.4) to weak acidic pH (6.8). In vivo investigation proved that the gels were able to diminish the amount of DOX in blood circulation and limit the DOX-induced cardiotoxicity. By intratumoral administration, the hydrogel-drug formulations resulted in efficient growth inhibition of subcutaneous tumor (B16F10) on C57LB/6 mouse model. The advantage of the current system for DOX+PTX combination therapy was demonstrated by a prolongation of survival time in comparison with the single drug therapy.